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Motivation
I CO and vacuum-ultraviolet radiation are throughout the
Universe
I The liberation of C and O by photodissociation promotes
chemistry













I Maximum path difference:
10 cm
I Maximum resolution:
∼0.07 cm−1 / 10−4 nm








N. de Oliveira et al. (2011). Nature
Photonics. 5:149
W 1Π← X 1Σ+ bands in absorption
12C16O
M. Eidelsberg et al. (2012). Astron. Astrophys. 543:A69
Absorption spectra W (v ′ = 1)← X (v ′′ = 0)









W 1Π(v ′ = 1)← X 1Σ+(v ′′ = 0)
12C18O
SOLEIL spectra Fitted lines Residual of fit


























I P(9), Q(8), R(7) lines key to assignment
I These lines are also shifted
I Weak extra lines labelled E ′′(0)← X (0)
W 1Π(v ′ = 1)← X 1Σ+(v ′′ = 0)
12C16O, 12C17O, 13C16O, 12C18O














17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2
P (J ′′)
17 16 15 14 13 12 11 10 9 8 7 5/6 4 321
Q(J ′′)
16 15 14 13 12 11 10 9 0 7 5
R(J ′′)
















































16 15 14 13 12 11 10 9 8 7 6 5 4 3 2
P (J ′′)
15 14 13 12 11 10 9 7/8 6 5 4321
Q(J ′′)
14 13 12 11 10 9 0 7
R(J ′′)


































Deperturbation - level energies




































•W (1) × perturber E ′′(0)
Model the local interaction by matrix
diagonalisation:[
TW (J) HWE ′′
HWE ′′ TE ′′(J)
]
Results:
TvW = 105 627− 105 657 cm−1
BW = 1.41− 1.58 cm−1
TvE ′′ = 105 678− 105 688 cm−1
BE ′′ = 0.62− 0.77 cm−1
HWE ′′ = 4.2− 6.4 cm−1
1Π potential-energy curves
Ab initio valence curves
Stephen V. O’Neil and Henry F. Schaefer III
(1970). J. Chem. Phys. 53:3994
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Ab initio Rydberg-valence curves
G. J. Va´zquez et al. (2009). J. Phys.
Chem. A. 113:13395
Experimental Morse potential
H. Lefebvre-Brion and M. Eidelsberg
(2012). J. Mol. Spectrosc. 271:59
Experiment: BE ′′ = 0.7 cm−1 → Re = 3.5 au/1.9 A˚
Deperturbation – predissociation linewidths


























































W (1) perturber •/ experiment − model
Conclusions
I W (1) has perturbed energy-levels and predissociation
linewidths
I The perturber is a newly-observed 1Π state, “E ′′”
I Probably we have observed the E ′′(v = 0) level
I These results are a step towards a quantitative model of
CO excited states and photodissociation
